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CASE REPORTS
Stent-graft treatment of a large internal carotid
artery vein graft aneurysm
Richard J. Powell, MD, Eva M. Rzucidlo, MD, and Marc L. Schermerhorn, MD, Lebanon, NH
Aneurysm degeneration of internal carotid artery interposition vein grafts can occur, and their repair can be complicated
by repeated neck dissection and difficulty in obtaining distal artery control. We used a covered stent graft to exclude a
large internal carotid artery interposition vein graft aneurysm. Retrograde flow was induced in the internal carotid artery
so that an embolization protection balloon could be placed through the aneurysm. The stent graft was then placed with
embolization protection. The repair was performed without complication, and the aneurysm remained successfully
excluded at 6-month follow-up. (J Vasc Surg 2003;37:1310-3.)
In vein grafts in both the renal and carotid arteries
aneurysm dilatation develops over time. Surgical repair of
carotid artery aneurysm is associated with a combined
stroke and death rate as high as 20% because of emboliza-
tion of thrombus, frequently contained within the aneu-
rysm.1 Stent grafts have been used effectively to exclude
aneurysms in other locations, eg, the aorta and the iliac and
subclavian arteries. Anti-embolization devices have become
available that may limit the number and size of particles
embolized during carotid stent placement. We report two
separate anti-embolization techniques used in conjunction
with stent grafting to successfully exclude a large carotid
artery vein graft aneurysm.
CASE REPORT
A 54-year-old man, who 20 years earlier had undergone repair
of a right carotid body tumor with a great saphenous vein carotid
interposition graft, had an asymptomatic pulsatile neck mass. His
medical history was unremarkable, and he had no signs or symp-
toms suggestive of either transient ischemic attack or stroke.
Physical examination revealed a healthy appearing man with-
out fever. He had a short neck, with a 5 cm nontender pulsatile
mass that extended well behind the angle of the mandible. The
tongue deviated to the right. He was initially referred to the
otolaryngology service, where arteriography was performed. The
arteriogram demonstrated aneurysm of the carotid artery vein graft
(Fig 1), and the patient was referred to the vascular surgery service.
Three-dimensional spiral computed tomography (Medical Media
Systems, West Lebanon, NH) was performed, which confirmed
the presence of the aneurysm, that it contained a large amount of
thrombus, and that it extended above the level of C-2 (Fig 2).
Informed consent was obtained from the patient. On the
morning of the procedure, he was given 300 mg of clopidogrel
(Plavix; Bristol-Meyers Squibb, Princeton, NJ) orally and subse-
quently was brought to the operating room. With the patient
under local anesthesia, the right common carotid artery (CCA) was
exposed through a transverse incision at the base of the neck. A
10F 35 cm long armored sheath (Arrow International, Reading,
Pa) was placed through the skin of the chest wall into the CCA over
an Amplatz guide wire, which had previously been placed. The
armored sheath is flexible but will not kink due to vessel tortuosity,
because of a thin spiral metal band that reinforces the device. This
allowed the procedure to be performed remote from the operative
site, resulting in minimized radiation exposure to the operators
and physical interference from the image intensifier. Heparin was
administered to maintain activated clotting time of 250 to 300
seconds. An intraoperative arteriogram was obtained, after which
retrograde flow in the internal carotid artery (ICA) and vein graft
was induced by occluding the proximal CCA with a clamp and
connecting the side arm of the 10F sheath to the side arm of an 8F
sheath that had been previously placed in the right common
femoral vein. This resulted in retrograde flow down the ICA into
the low-pressure venous system. The purpose of inducing retro-
grade flow in the ICA was to allow the aneurysm to be crossed with
the guard wire anti-embolization device while minimizing risk for
embolism. After arteriographic confirmation of induction of retro-
grade flow, the lesion was crossed with a .014 PercuSurge Guard-
Wire (Medtronic/AVE, Sunnyvale, Calif) anti-embolization pro-
tection device. The patient’s neurologic status remained
unchanged during induction of retrograde flow in the ICA. The
balloon on the guide wire was inflated to 6 mm, after which
additional arteriograms were obtained to confirm occlusion of the
ICA. The aneurysm was repaired by placing two 8 5 cm Viabahn
stent grafts (W. L. Gore & Assoc, Flagstaff, Ariz), to span the
aneurysm with 1.5 cm of seal zone above and below it (Fig 3).
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After stent-graft placement, the aspiration catheter was positioned
to aspirate and then flush any possible debris from the ICA and
stent grafts. Completion arteriograms demonstrated a good result.
The patient’s neurologic status remained intact. The arteriotomy
was closed. Operative time was just under 60 minutes. The patient
was discharged to home the next morning, with aspirin and clopi-
dogrel therapy. At 4-month follow-up the stent-graft architecture
was intact. No endoleak or stenosis was noted at duplex ultrasound
scanning (Fig 4).
DISCUSSION
Aneurysm degeneration of arterial vein graft is uncom-
mon. In a review of the results of operative repair of carotid
artery aneurysm from any cause, El-Sabrout et al1 found a
major stroke and death rate of 9% (range, 3%-20%), com-
pared with 21% in patients who did not undergo surgery. In
patients who underwent operative repair, incidence of cra-
nial nerve dysfunction was 23% (range, 0%-66%).
A combination of noncovered stent and coil emboliza-
tion has been used to treat a small number of carotid
aneurysms, with good early results. In general, these aneu-
rysms have all been focal saccular aneurysms due to trauma,
dissection, or carotid artery surgery with patch grafting.
Bush et al2 used noncovered stents in five such patients,
with no resultant stroke. Stent grafting with covered stents
has likewise been performed in only a small number of
patients.3,4 Mukherjee et al5 successfully treated two pa-
tients with ICA aneurysms, with satisfactory outcome. On
the other hand, in a carotid artery aneurysm treated with
stent-graft placement the result was TIA and subsequent
stent-graft occlusion.6 The patient, however, had con-
firmed anti-heparin antibodies and heparin-induced
thrombosis.
The fusiform nature of the aneurysm in our patient and
the distal extent of the aneurysm above C-2 suggested that
it would be difficult to obtain distal control of the ICA
above the aneurysm without causing embolization. The
availability of the PercuSurge GuardWire anti-emboliza-
tion device provided the opportunity to place the stent
grafts while minimizing embolization risk. To do this, we
induced retrograde flow in the ICA with a modification of
a technique described by Parodi et al7; ie, CCA inflow was
occluded, and the carotid sheath was connected to a sheath
placed in the low-pressure femoral vein. This allowed the
GuardWire to traverse the aneurysm and be inflated while
flow in the ICA was retrograde. Placement of the stent graft
could then be completed with cerebral protection. The
PercuSurge device has been used in several carotid stent
series to limit embolization.8
A carotid approach was chosen over the standard trans-
femoral route for two reasons. First, the working length of
the ViaBahn stent graft was not long enough to reach the
distal extracranial carotid artery. Second, and equally im-
portant, to induce retrograde flow in the ICA from the
femoral approach a Parodi balloon-occluding sheath is
required, and we did not have access to this device. The
trade-off of a short hospital stay and minimally invasive
endovascular repair of the carotid aneurysm is an unknown
Fig 1. Lateral (A), anteroposterior (B), and delayed lateral (C) arteriograms of the right common carotid—internal
carotid vein graft demonstrate a large vein graft aneurysm with delayed clearing of contrast material from the aneurysm.
Arrows denote contrast material filling the aneurysm.
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Fig 2. Three-dimensional reconstruction of the carotid aneurysm
superimposed on reformatted sagittal CT section demonstrates
that the distal extent of the aneurysm extends to the level of C-1
(arrow).
Fig 3. Completion arteriogram after insertion of two stent grafts.
Arrows denote proximal and distal extent of stent grafts.
Fig 4. Duplex ultrasound scan of stent graft 4 months after insertion. A, B-mode ultrasound scan of stent graft
(arrow). B, Color flow duplex scan with waveforms.
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long-term durability. However, since the distal extent of
the aneurysm would require exposure of the ICA at the
skull base, we elected to proceed with repair of this large
aneurysm with a stent graft.
Alternative procedures to the endovascular approach
include endoaneurysmorraphy with either a polytetrafluo-
roethylene or vein graft. Techniques to enhance surgical
exposure of the distal ICA include nasotracheal intubation
with or without mandibular subluxation. We have also
performed resection of the skull base in collaboration with
both neurosurgeons and otolaryngologists to achieve ade-
quate distal exposure.
Close follow-up will be required to monitor stent-graft
architecture and stenosis, which can develop at the ends of
the stent graft.
REFERENCES
1. El-Sabrout R, Reul G, Cooley DA. Extracranial carotid artery aneurysms:
Texas Heart Institute experience. Ann Vasc Surg 2000;14:239-47.
2. Bush RL, Lin PH, Dodson TF, Dion JE, Lumsden AB. Endoluminal
stent placement and coil embolization for the management of carotid
artery pseudoaneurysms. J Endovasc Ther 2001;8:53-61.
3. Simionato F, Righi C, Melissano G, Rolli A, Chiesa R, Scotti G. Stent-
graft treatment of a common carotid artery pseudoaneurysm. J Endovasc
Ther 2000;7:136-40.
4. Patel JV, Rossbach MM, Cleveland TJ, Gaines PA, Beard JD. Endovas-
cular stent-graft repair of traumatic carotid artery pseudoaneurysm. Clin
Radiol 2002;57:308-11.
5. Mukherjee D, Roffi M, Yadav JS. Endovascular treatment of carotid
artery aneurysms with stent grafts. J Invasive Cardiol 2002;14:269-
72.
6. van Sambeek MR, Segeren CM, van Dijk LC, van Essen JA, Dippel DW,
van Urk H. Endovascular repair of an extracranial internal carotid artery
aneurysm complicated by heparin-induced thrombocytopenia and
thrombosis. J Endovasc Ther 2000;7:353-8.
7. Parodi JC, Schonholz C, Ferreira LM, Mendaro E, Ohki T. “Seat belt
and air bag” technique for cerebral protection during carotid stenting. J
Endovasc Ther 2002;9:20-4.
8. Henry M, Henry I, Klonaris C, et al. Benefits of cerebral protection
during carotid stenting with the PercuSurge GuardWire system: midterm
results. J Endovasc Ther 2002;9:1-13.
Submitted Oct 22, 2002; accepted Jan 22, 2003.
JOURNAL OF VASCULAR SURGERY
Volume 37, Number 6 Powell, Rzucidlo, and Schermerhorn 1313
